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(57)Abstract: 

PURPOSE: To grow an Si02 film by using a 

tetrakisdimethylaminosilane as an Si source, adding an oxygen source 
to the Si source and forming the film on the surface of a material to be 
treated. 

CONSTITUTION: An Si source raw material such as a 
tetrakisdimethylaminosilane is vaporized in a vaporizer 7, heated and 
kept at a prescribed temperature with an electric furnace 6 and 
transported into a nozzle with a carrier gas such as N2 gas at a 
prescribed flow rate fed from a carrier gas cylinder 1 . On the other 
hand, oxygen gas fed from an oxygen gas cylinder 2 is passed through 
an ozonizer 3, converted into an ozone gas-containing oxygen gas, fed 
into the nozzle and mixed with the Si source raw material. The obtained 
mixed gas is subsequently blown on a substrate (a material to be 
treated) 9 such as borosilicate glass heated at a low temperature of 
about 40°C with a heater 8. Thereby, the objective transparent film such as Si02 good in adhesion is grown. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of the film of the silicon 

dioxide film in more detail about the chemical-vapor-deposition approach. 

[0002] 

[Description of the Prior Art] chemical vapor deposition (Chemical Vapor Deposition, CVD) -- law is 
widely put in practical use as an approach of mass-producing the high performance film. The silane and 
the tetra-ethoxy silane (TEOS) are used as a source of silicon of the chemical-vapor-deposition method 
of the silicon dioxide film. 
[0003] 

[Problem(s) to be Solved by the Invention] However, a silane ignites in air and it is easy to hydrolyze a 
tetra-ethoxy silane with the moisture in air. Moreover, a tetra-ethoxy silane-ozone system cannot lower 
substrate temperature to 100 degrees C or less above 400 degrees C by the silane-oxygen system, either. 
This invention is made in view of the above-mentioned difficulty, and the place made into the purpose is 
in offer of the new chemical-vapor-deposition method which can compound the film of a silicon dioxide 
easily at the low substrate temperature near a room temperature using the raw material which is easy to 
deal with it. 
[0004] 

[Means for Solving the Problem] The chemical-vapor-deposition approach characterized by growing up 
the film of a silicon dioxide into processed material front faces, such as glass, a metal, and plastics, at 
the low substrate temperature near a room temperature by adding ozone to the source gas of silicon as a 
source of oxygen, using a tetrakis dimethylamino silane as a source of silicon. 
[0005] 

[Function] When based on this invention approach, using a raw material also with a safe handling top, it 
is few processes, and is low temperature, therefore the film of a silicon dioxide can be easily grown up 
into an including [ plastics ] processed material front face. 

[Example] Hereafter, the example of this invention is explained. The mimetic diagram of membrane 
formation equipment is shown in drawing 1 R> 1. It evaporated by (7) in the carburetor which kept this 
at 40 degrees C, using a tetrakis dimethylamino silane as a source of silicon, and conveyed to the nozzle 
by making nitrogen gas (flow rate of 300cm 3/min) (1) into carrier gas. It mixed with the oxygen gas 
(flow rate of 100cm 3/min) containing the ozone as a source of oxygen in the nozzle, mixed gas was 
sprayed on the substrate (9), and membranes were formed under atmospheric pressure. Borosilicate 
glass was used as a substrate (9). When it was made to react at the substrate temperature of 40 degrees 
C, the transparent membrane of the good silicon dioxide of adhesion to a substrate was obtained by 
membrane formation rate 10 nm/min. The example of the infrared transparency spectrum of the thin film 
compounded by drawing 2 at four kinds of substrate temperature is shown. Moreover, when the oxygen 
gas (flow rate of 100cm 3/min) which does not contain ozone as a source of oxygen was used, the 
transparent membrane of the good silicon dioxide [ as opposed to a substrate at the substrate temperature 
of 300 degrees C or more ] of adhesion was obtained by membrane formation rate 5 nm/min. The 
example of the infrared transparency spectrum of thin ** compounded by drawing 3 at two kinds of 
substrate temperature is shown, although the suitable example was given per this invention above and 
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many things were explained, this invention is not limited to this example and comes out not to mention 
the ability to change many within limits which do not deviate from the pneuma of invention. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim 1] The chemical-vapor-deposition approach characterized by growing up the film of a silicon 
dioxide into a processed material front face by adding the source of oxygen to the source of silicon, 
using a tetrakis dimethylamino silane as a source of silicon. 

[Claim 2] The chemical-vapor-deposition approach given in the 1st term of a claim that the source of 
oxygen is ozone. 

[Claim 3] The chemical-vapor-deposition approach given in the 1st term of a claim that the source of 
oxygen is oxygen gas. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
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2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram of equipment. 

[Drawing 2] It is drawing showing the example of the infrared transparency spectrum of the film 
compounded at four kinds of substrate temperature, using ozone as a source of oxygen. 
[Drawing 3] It is drawing showing the example of the infrared transparency spectrum of the film 
compounded at two kinds of substrate temperature, using oxygen gas as a source of oxygen. 
[Description of Notations] 

1 Carrier Chemical Cylinder 

2 Oxygen Chemical Cylinder 

3 Ozonator 

4 Quantity-of-Gas-Flow Controller 

5 Thermometric Element 

6 Electric Furnace 

7 Source Raw Material of Silicon 

8 Heater 

9 Substrate (Processed Material) 



[Translation done.] 
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* NOTICES * 

JPO and MCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



DRAWINGS 




[Translation done.] 
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